EM 1110- 1- 4006

30 SEP 98
CHAPTER 11
ORGANI C VAPOR MONI TORI NG PROCEDURES
11-1. Ceneral. This chapter describes nonitoring of organic vapors using a

portable PID and FID in the UST work environnent. Both PIDs and FIDs are
useful as general survey instrunents at UST sites. A PIDis capable of
detecting and measuring real-tinme concentrations of many organic vapors in the
air. APIDis simlar to a FIDin application. Equipnent calibration should
be done at the frequency and in accordance with the witten nmanufacturer’s
instructions. Table 11-1 describes the application conparisons between a PID
and an FID. Oher types of neasuring devices such as colorinmetric or

i munoassay can be used, but they do not provide the continuous readout of the
PID or FID instrunents.

a. PID. A PID responds to nost vapors that have an ionization potenti al
| ess than or equal to that supplied by the ionizing ultraviolet (UV)
lanp in the detector. Several |anps are available for the PID, each
having a different source wave | ength and subsequent different
i oni zation potential. For this reason, the selection of the
appropriate lanmp is essential in obtaining useful field results.

Al though it can be calibrated to a particular conmpound, the

i nstrument cannot di stinguish between detectable conmpounds in a

m xture of gases. Therefore, it indicates an integrated response to
the m xture.

b. FID. An FID is useful as a general screening tool to detect the
presence of nmost organic vapors. It can detect pockets of gaseous
hydr ocarbons in depressions or confined spaces and can screen an area
for the presence of elevated | evels of vapor-phase organics. The FID
will respond to nost organic vapors as they form positively charged
i ons when burned in a hydrogen flanme. The magnitude of the response
is a function of the detector sensitivity and the ionization
properties and concentration of the particular conpound. As a
result, the response nust be conpared with the response generated by
a known concentration of a standard gas. The sanple concentration is
then reported as the ppmequi val ent of the standard gas. Mst units
are calibrated with nethane; however, al nost any gaseous hydrocarbon
t hat produces a response can be used. Many nodels al so have built-in
calibration circuits to ensure that the electronic response renmains
constant in all ranges.

11-2. Precautions. Personnel involved in the procedures outlined in this
chapter should be faniliar with the potential hazards and know in the
appropriate safety and health neasures needed to ensure a safe working
environnent. During the course of UST activities, workers nmay be exposed to
petrol eum hydrocarbon |iquids and vapors and ot her hazardous wastes. Good
safety practices should be observed by all individuals using this procedure.
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TABLE 11-1
COVPARI SON OF THE FI D AND PI D
FID PI D

Response Responds to many organi c gases Responds to many organic and sone

and vapors, especially |ow i norgani ¢ gases and vapors,

nol ecul ar wei ght hydrocar bons. especi al | y heavy hydrocarbons.
Appl i cation In survey node, detects total In survey node, detects total

concentrations of gases and

concentrations of gases and

gases and vapors w th a higher
ionization potential than the
flane detector. No tenperature
control.

vapors. In GC node, identifies vapors. Sonme conpounds possi bl e
compounds. if GC colum and standards are
used.
Limtations Does not respond to inorganic Does not respond to nethane or

inorgani c aliphatic chlorinated
solvents. Does not respond
properly in presence of water
vapor (high hunidity). Does not
detect a conpound if probe (Ianp)
has a | ower energy than

conmpound' s ioni zation potential.

Calibration Met hane and ot hers. Benzene (1, 3-but adi ene) and

Gas ot hers.

Ease of Requi res experience to interpret Fairly easy to use and interpret.
Oper ati on correctly, especially in GC npde. More difficult in the GC node.
Det ecti on 0.1 ppm (nethane). 0.1 ppm (benzene), depends on
Limts I amp vol t age.

Response Tine

2-3 sec (survey node).

3 sec for 90 percent of total
concentration.

Mai nt enance

Periodically clean and inspect
particle filters, valve rings,
and burner chanmber. Check
calibration and punping system
for |l eaks. Recharge battery
after each use.

Clean W lanp frequently. Check
calibration regularly. Recharge
battery after each use.

Useful Range

0-1, 000 ppm

0-2, 000 ppm

Service Life

8 hours;
recorder.

3 hours with strip-chart

10 hours; 5 hours with strip-
chart recorder.
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Moni tor potentially toxic or potentially explosive vapors to deternine when an
expl osive or toxic hazard exists in the work environment.

11-3. PID Operations, Procedures, and Instructions. Site personne
responsi bl e for organic vapor nonitoring should be famliar with all safety
rul es and regul ations and the procedures for operating equipnent.

a. Limtations.

(1) The PIDis a nonspecific total vapor detector. It cannot be
used to identify substances; it can only quantify substances.

(2) The PID nust be calibrated to a specific conmpound.

(3) The PID does not respond to certain | ow nol ecul ar wei ght
hydr ocarbons such as net hane and et hane.

(4) Certain nodels of PID instruments are not intrinsically safe.
Refer to the manufacturer's operating manual for use in
potentially flammabl e or conmbusti bl e at nbspheres.

(5) A PID should be used in conjunction with a C4d.

(6) Electrical power lines or power transformers close to the PID
i nstrument may cause measurenent errors. Under these
circunmst ances, refer to the operating nanual for proper
procedures.

(7) Hi gh winds and high humidity will affect measurenment readings.
Certain nodels of PID instrunents becone unusabl e under foggy or
hi gh hum dity conditions.

(8) The lamp nmust be periodically cleaned to ensure ionization of
the air contam nants.

(9) Consult the manufacturer's operating nanual to determ ne the
instrument's response to various chem cals.

b. Calibration. Transport of calibration gas cylinders by passenger and
cargo aircraft is guided by the U S. Code of Federal Regul ations, 49
CFR Parts 100-177. Benzene is a typical calibration gas included
with a PID. Benzene is classified as a nonflamuabl e gas, UN1556, and
t he proper shipping nane is "conpressed gas." It nust be shipped in
cargo aircraft only.

c. Instrunment Preparation. Assenble the PID equi prment and supplies

listed in Table 11-2. Performthe startup procedures and operationa
checks described bel ow.
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(1)

(2)

(3)

(4)

Assenbl e the instrunent and check battery according to
manuf acturer's instructions. Turn on the PID

Zero the instrument using zero-calibration air or anbient
air.

Calibrate the instrunent according to the manufacturer's
specifications. At a mnimm instruments should be
calibrated daily at field conditions.

Contact the carrier that will transport equiprment and
hazardous materials to obtain information on regul ati ons and
speci fications.

TABLE 11-2
PHOTO ONI ZATI ON DETECTOR ( PI D)
EQUI PMENT AND SUPPLI ES CHECKLI ST

Phot oi oni zati on Detector (PlID)

Oper ati ng Manua

Probes: 9. 5eV , 10.2eV , and 11.7eV

Battery Charger for PID

Spare Batteries

Jewel er's Screwdriver for Adjustnents

Tygon Tubi ng

NI ST Traceable Calibration Gas
(type: )

"T" Valve for Calibration

I nt ake Assenbl y Extension

Strap for Carrying PID

Tefl on Tubi ng for Downhol e Measurenents

Pl astic Bags for Protecting the PID from Misture
and Dirt
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d. Docunentation Preparation.

(1)
(2)

ot ain a | ogbook

Record results of the equi pnment check in the | ogbook.

e. Field Preparation.

(1)

(2)

(3)

(4)

(5)

(6)

Fol | ow the startup procedures and operational check as described
in Section 11.3. Check the calibration of the instrument

agai nst a known sanple of calibration gas. |If the calibration

i s outside manufacturer's specifications, recalibrate the

i nstrument.

Foll ow the instructions in the operating manual explicitly to
obtain accurate results. As with any field instrument, accurate
results depend on the operator's know edge of the manual .

Position the PID intake assenbly close to the nonitoring area
because the |l ow sanpling rate allows for only very localized
readings. Do not immerse the intake assenbly in fluid under any
ci rcumst ances.

Moni tor the work activity as specified in the SSHP while taking
care not to pernit the PID to be exposed to excessive npisture,
dirt, or contam nation. Conduct the PID survey at a slowto-
noderate rate of speed and slowy sweep the intake assenbly (the
probe) fromside to side.

Evacuate the area if the preset alarm sounds. Operators using
supplied air systens may not need to evacuate the work area, but
they should frequently observe the levels indicated by the

i nstrument.

Static voltage sources |ike power |lines, radio transm ssions, or
transformers may interfere with neasurenents. See the
operator's manual for a discussion of necessary considerations.

f. Post Operation.

(1) Field.

(a) Carefully clean the outside of the PID with a danp
di sposabl e towel to renmove any visible dirt when the

11-5



EM 1110-3-178
30 SEP 98

activity is conpleted or at the end of the day. Return the
PID to a secure area and place on charge

(b) Ensure that all equipnent is accounted for and
decont am nat ed.

(2) Docunentati on.

(3)

(a) Record any unconpleted work (such as additional nonitoring)
in the | ogbook.

(b) Conplete | ogbook entries, verify the accuracy of entries,
and sign/initial all pages.

(c) Review data collection fornms for conpl eteness.
Ofice.

(a) Deliver original forms and | ogbooks to the document contro
officer with copies to the project manager and files.

(b) Inventory equi pmrent and supplies. Repair or replace al
broken or damaged equi pnent and charge the batteries.
Repl ace expendable itens. Return equipnent and report
i nci dents of nmal function or damage. |f necessary, replenish
supplies of the NBS traceable calibration gas.

11-4. FID Operations, Procedures, and Instructions. Site personnel should be

famliar with
equi prent .

all safety rules and regul ati ons and procedures for operating

a. Limtations.

(1)

(2)

The FI D does not respond to nongaseous organi ¢ conmpounds such as
some pesticides, polynuclear aromatic hydrocarbons (PAHs), and
pol ychl ori nat ed bi phenyls (PCBs).

Most portable FIDs use the sanple gas as conbustion air for the
detector flane and are designed to operate in amnbient

at nospheres wi th oxygen concentrati ons of approximtely 21
percent. This design precludes the sanpling of process vents,
poorly ventilated or seal ed containers, or any sanple gas with a
hydr ocarbon concentration sufficient to reduce the avail able
oxygen or saturate the detector. Optional equiprment is

avail abl e to supply oxygen from a conpressed gas cylinder or
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i ntroduce sanple gas through a dilution systemw th a known
dilution factor.

(3) Concentrations beyond the greatest scale factor of the
instrument or in excess of 30 percent of the LEL of the sanple
conponent require systemnodification. |f system nodifications
are required, consult the manufacturer's operating nmanual .

Calibration. FID instruments usually have a negligible response to
carbon nonoxide (CO and carbon dioxide (CQ). Their structures

precl ude the production of appreciable ions in the detector flame so
other organic materials may be analyzed in the presence of CO and,
as with the PID, the FID responds differently to different conpounds.
Because the instrunent is factory-calibrated to nmethane, all relative
responses are given in percentages with nmethane at 100. Therefore,
the identity of the chemical of interest must be ascertained before
its concentration can be deternined.

In addition, the FID unit requires a trained individual to maintain
and operate the unit. Departnment of Transportation regul ations
prohi bit the carrying of conpressed hydrogen gas on passenger
aircraft. When the FID instrunent is transported on a passenger
aircraft, the hydrogen gas contained in the instrument nust be
enptied before | oading. Transport of an FID or extra cylinders of
hydrogen gas or calibration gas by cargo aircraft must conply with
the regul ations stipulated in 49 CFR Parts 100-177. Consult the
shi pper for any recent changes in this procedure.

I nstrunent Preparation. Assenble the equi pment and supplies listed
in Table 11-3. Performthe startup procedures and functional checks
descri bed bel ow. The purpose of these checks is to verify that an
instrument will function properly (for exanple, the batteries are
serviceable, and the instrunent can be zeroed and calibrated) in the
field. |If problens devel op, obtain a replacenent unit and perform
the sane functional checks.

(1) Turn the instrument on and al |l ow adequate warnup time.

(2) Check the battery charge level indicator. |If it is not fully
charged, recharge the battery as described in the manual.

(3) Turn on the punmp and check for |eaks by covering the sanple

inl et and observing the rotaneter. The indicator ball should
drop to zero.
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(4) Wth the punp operating, open the hydrogen gas storage tank
val ve and the supply regulator to allow fuel gas to flow into
the detector chanber.

(5) Depress the igniter switch, observe the indicator needle for
positive response, and listen for a pop. |If the flane fails to
light, depress the igniter switch again. Once the detector
flame is |it, the unit is ready for use. Before lighting the
detector flane, always be sure that the combustion gas flow
(usual ly sanmple gas) is started. |If the detector fails to
light, check over the instrunent battery and gas |evels and
start again at Step 1. |If the instrunent still does not light,
contact the project nanager.

TABLE 11-3

FLANME | ONI ZATI ON DETECTOR ( FI D)

EQUI PMENT AND SUPPLI ES CHECKLI ST
Fl ame | oni zati on Detector (FID)
Probe Extension
Oper ati ng Manua
Battery Charger
Spare Batteries
Jewel er's Screwdriver for Adjustnents and
Cal i brati on
Ref uel i ng Hose for Hydrogen Cylinder
NI ST Traceable Calibration Gas
(type: )

(6) If the instrument has internal calibration capability, perform

the instrument calibration according to the procedures described
in the operating manual .

d. Docunentation Preparation.

(1)
(2)

ot ain a | ogbook

Record equi prrent checking results in the field | ogbook
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(3) Obtain a sufficient nunmber of the appropriate data collection
forms.

Field Preparation. Before using the FIDin the field, performthe
follow ng i nstrument checks to ensure that the equi pment was not
damaged during transport.

(1) Follow the instrument checkout procedures described above in
of fice preparation.

(2) If calibration to a specific hydrocarbon species is desired,
conplete this procedure according to the nmanufacturer's operating
i nstructions.

(3) Calibrate the FID daily before each use in the field.

(4) Hold the sanple probe in the area in question. The |ow sanple
rate allows for only very localized readings.

(5) A slow sweeping notion should help prevent the bypassing of
probl em areas. Make sure the batteries are recharged within the
time frame specified in the operator's manual. The usual |ength
of operating tine between charges is 8 to 12 hours.

(6) PerformFID nmonitoring at 1.5-nmeter (5-foot) intervals downhol e,
at the headspace, and in the breathing zone during drilling
activities. |In addition, where el evated organic vapor |evels are
encountered, nmonitoring may be performed in the breathing zone
during actual drilling. When the activity does not require
drilling (like surface sanpling), only record readings in the
breat hi ng zone. Consult the SSHP for the specific nmonitoring
i nstructions.

(7) Check for an alarmon the unit that signals the operator if the

detector flane goes out. |If the alarm sounds, evacuate the work
area, relight the flame in a known safe area, and reenter the
site.

(8) Mnitor fuel and combustion air supply gauges regularly to
ensure sufficient gas supplies.

(9) Cdean sanple probe or in-line filters (in front of the
detector), when high background readi ngs occur or after
prol onged use. Use pipe cleaners to clean the probe and apply
cl ean air bl own backwards through the probe to clean the
filters. Do not use organic solvents because the detector may
becorme saturated by the solvent.
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f.

(10)

(11)

Performthe routine mai ntenance described in the operating
manual . Because the FID unit contains pressurized gas
suppl i es, |eak-check procedures nust be regularly perforned.
Leaki ng hydrogen gas is explosive.

Modi fy the systemif concentrations beyond the maxi mum full -
scal e capability of the instrunent or in excess of 30-percent
LEL of the sanple conponent occur. Simlar nodification my be
necessary for sanpling in oxygen-deficient atnospheres. This
usual ly entails increasing the conbustion air to the

detector by sanple dilution or by an independent air supply. A
di lution system apparatus is required to supply a filtered,
controlled air supply for analyzers that use the sanple gas
stream as the source of conmbustion air. A dilution system can
dilute a gas streamby ratios up to 100:1 through the sel ection
of various critical orifices.

Post Operations. See paragraph 11-3f. The sanme post-operations
process applies to both FIDs and Pl Ds.
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